Receptor-controlled phosphorylation of alpha 1 soluble guanylyl cyclase enhances nitric oxide-dependent cyclic guanosine 5'-monophosphate production in pituitary cells.
It is generally accepted that G protein-coupled receptors stimulate soluble guanylyl cyclase (sGC)-mediated cGMP production indirectly, by increasing nitric oxide (NO) synthase activity in a calcium- and kinase-dependent manner. Here we show that normal and GH(3) immortalized pituitary cells expressed alpha(1)beta(1)-sGC heterodimer. Activation of adenylyl cyclase by GHRH, pituitary adenylate cyclase-activating polypeptide, vasoactive intestinal peptide, and forskolin increased NO and cGMP levels, and basal and stimulated cGMP production was abolished by inhibition of NO synthase activity. However, activators of adenylyl cyclase were found to enhance this NO-dependent cGMP production even when NO was held constant at basal levels. Receptor-activated cGMP production was mimicked by expression of a constitutive active protein kinase A and was accompanied with phosphorylation of native and recombinant alpha(1)-sGC subunit. Addition of a protein kinase A inhibitor, overexpression of a dominant negative mutant of regulatory protein kinase A subunit, and substitution of Ser(107)-Ser(108) N-terminal residues of alpha(1)-subunit with alanine abolished adenylyl cyclase-dependent cGMP production without affecting basal and NO donor-stimulated cGMP production. These results indicate that phosphorylation of alpha(1)-subunit by protein kinase A enlarges the NO-dependent sGC activity, most likely by stabilizing the NO/alpha(1)beta(1) complex. This is the major pathway by which adenylyl cyclase-coupled receptors stimulate cGMP production.